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Inventor Jonathan Roberts 
Co-Inventor: Dana Rackliffe 
Co-Inventor: Daniel Bernatchy 

1 . Title: Maximized mica content using a specialty thin high tensile backing 
material 

2. Background: Natural mica is converted to a continuous sheet product 
using a process very similar to that used to make paper. This continuous 
sheet of mica is referred to as mica paper, although it contains no 
cellulose fibers. Mica exhibits excellent electrical , chemical and high 
temperature resistance properties that makes it an ideal substrate for 
applications requiring these attributes. However, the paper manufactured 
solely from mica has relatively low tensile strength. Most final applications 
require that the mica paper be reinforced with some other material to 
prevent the fracturing of the paper while it is being placed into the 
application. A typical reinforcing backer material is woven glass fabrics. 
The individual yarns used to produce the glass fabrics are composed of 
many fine filaments. A common "G n designation contains 204 individual 
filaments with a nominal diameter of 0.00036 inches. The cross section of 
these filaments tend to be tubular. A typical total thickness of a glass 
fabric is 0.002 inches with a tensile strength of 90 pounds. 

The basis of the invention is the use of a new glass fabric that is base 
on flat yarns as opposed to the traditional round yarns. This product is 
sold by Dielectric Solutions under their trade name GlasFab® Direct. Flat 
filaments offer significant advantages that can not be achieved with the 
traditional yarns. These individual advantages offer specific performance 
characteristic that are in some cases application specific. The following 
summarizes the advantages and opportunities presented by using the flat 
filament fabrics 

a. Flat filaments are thinner and weave a thinner fabric than does a 
fabric using round yarns. This means that for a given final 
thickness of a typical glass fabric / mica paper composite, one 
can add more mica paper to the construction. Since it the mica 
paper that provides the desired characteristics of the insulating 
composite, one can therefore increase the mica content 
substantially. For example, a typical construction would be 2 mils 
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of Glass fabric and 3 mils of mica paper. Using the Dielectric 
Solution fabric style 1297, the same construction can be 
redesigned to 1 .2 mils fabric and 3.8 mils of mica paper. This is 
an increase of 27% mica content. Another way to view this is to 
evaluate the mica to glass ratios. In the first example the mica to 
glass ratio is 1 .5 as compared to 3.2 for the flat yarn example. 
This has real significance to our end customers, the motor and 
generator manufacturers. Such an increase of the primary 
insulation component will allow them to increase the stress on 
the insulation and to add more copper in the design. For a given 
machine size, it will allow for more power output. Thinner wall 
insulation on the coils of a generator will improve the thermal 
conductivity and allow the unit to operate cooler, which translate 
to improved operating life. 

b. The flat filaments do not cut each other at the weave cross over 
and therefore a thinner fabric can maintain the high tensile 
properties. In the composite form, this means that the improved 
mica to glass ratio is not done at the sacrifice of tensile strength 
as would be the case for traditional round yam based glass 
fabrics. This is significant in that the mica paper glass 
composites require a high tensile for final use by the customer. 

c. Flat filaments provide significantly more surface area for bonding 
the fabric to the mica paper than does the round yarn based 
fabric. This is significant in that the bond at the interface 
between the glass fabric and the mica paper is often a point of 
failure during the customer application. Therefore one tries to 
maximize this interface bonding. The natural geometry of the flat 
yam automatically yields a significantly improved bond over the 
round yarn based fabrics. This also means that the total resin 
content used to bond the fabric to the mica paper can be 
reduced resulting in a cost reduction. 

d. Along the same lines as a., the volume of resin needed to fill the 
glass yarn is significantly reduced. A reduction in organic volume 
translates to improved voltage endurance performance of the 
insulation and better thermal conductivity of the insulation. 

e. For insulating individual wires using the mica paper / glass fabric 
composite, one can take advantage of the thin glass to produced 
the desired thinner insulation. Again, for the same allowed 
space, the thinner insulation will allow for more copper, which 
translates to more power output. 
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f. Round yarn based fabrics in mica composites cause heavy 
ridges in the wrapped conductors. The flat yarn will yield a 
smoother and thinner wrap. In the case of insulated round wire, 
the smooth surface is desirable when extruding over the 
conductor. The final extruded layer on the wire can be thinner 
and smoother. 

3. Inventors 

a. Jonathan Whitney Roberts 
484 Salter Hill rd. 
Arlington, VT 05250 
802-375-2748 

Citizen : USA 

b. Dana James Rackliffe 
503 Post Road 
Rutland, VT 05701 
(802) 770-5931 
Citizen: USA 

c. Daniel Richard Bematchy 
41 Holiday Farm Road 
Bridgewater Corners 

VT 05034 
802-672-1234 
Citizen: USA 

4. Mica tape incorporating the specialty thin high tensile backing material is 
manufactured using the methods of US Patent Nos. 4,286,010, 4,374,892 
and/or 4,704,322. 

5. Description of flat glass specialty thin high tensile backing material, 
manufactured according to US Patent No. 6,581,257: 

Dielectric Solutions has developed a process that produces an ultra- 
lightweight glass fiber fabric that is thinner and stronger, with improved 
electrical and thermal properties, in half the number of fabrication steps of 
leading competitors' products. 

Two key elements distinguish Dielectric's process and end product: the 
fabric is made with yarns that are twist free, and the final fabric finish is 
applied before rather than after weaving. Dielectric has accomplished this 
by producing its own glass fiber, rather than relying on outside suppliers 
as its competitors do. 
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Traditional glass fabric is made from yarns that are twisted like a rope, to 
give them additional strength," says Kadar. "Dielectric Solutions removes 
the twisting completely. The result is ribbon-like yam that yields a very flat 
fabric where fibers are uniformly distributed." 

Flatter fabric is a benefit for applications requiring a thinner, smoother 
surface. Dielectric's glass fabrics are thin enough to see straight through 
them. 

"The fabric weighs as little as 1 02. per square yard, containing glass 
fibers that are only 5 microns in diameter," explains Kadar. "That's about 
1/20th the diameter of a normal human hair." 

Fibers so small can be quite brittle, which is why traditional glass 
fabrication processes require that the fibers are coated with a chemical 
protective coating prior to weaving. This protective coating is then 
removed and a final finish is applied prior to shipment of the fabric to a 
customer. 

"Typically, this final finish is put on after weaving to ensure compatibility 
with the customer's process," Kadar points out. At Dielectric Solutions, the 
final finish the customer wants is applied upfront in the first step, when we 
form the glass fibers. The change makes for a cleaner, higher-quality 
product that is also much stronger. 

"Dielectric Solutions' process affords greater flexibility and eliminates 
inefficiencies. It's designed to be more responsive and better adapted for 
customized products with small volume," says Kadar. "Simply put, it 
performs better." 
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